TITLE OF THE INVENTION 



REFRIGERATOR WITH DOOR HANDLE 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims the benefit of Korean Patent Application No. 2004- 
5 21500, filed on March 30, 2004 in the Korean Intellectual Property Office, the disclosure 
of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a refrigerator, and, more particularly, to a 
1 0 refrigerator, which allows more easy inspection to detect leakage of refrigerant. 

2. Description of the Related Art 

Generally, a refrigerator is an apparatus for generating cold air, using a 
refrigerant cycle, to maintain freshness of food for a long time. 

The refrigerator is structured such that a refrigerating compartment for storing 
15 the food in a refrigerated state and a freezing compartment for storing the food in a 
frozen state are partitioned in a body defining an appearance of the refrigerator, so that 
the food may be stored in the refrigerating compartment or in the freezing compartment 
after being classified in accordance with storing temperature of the food. 

Recently, there is suggested a refrigerator with an independent cooling system, 
20 which independently cools the refrigerating compartment and the freezing compartment 
with evaporators disposed at the refrigerating compartment and the freezing 
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compartment, respectively. 

In such a conventional refrigerator, being respectively disposed at the 
refrigerating compartment and the freezing compartment, two evaporators are 
communicated with each other through an assistant capillary pipe welded between 
5 refrigerant pipes respectively extending from the evaporators. Further, in order to 
prevent inner walls of the refrigerating compartment and the freezing compartment from 
being damaged by sparks generated during the welding operation for connecting the 
refrigerant pipes, the welding is carried out in the machinery chamber by guiding the 
refrigerant pipes into the machinery chamber defined at an upper portion of the 
10 refrigerator. 

The machinery chamber is provided with a capillary pipe container provided 
with an assistant capillary pipe and with a thermal insulation member for thermally 
insulating the assistant capillary pipe, in order to prevent the assistant capillary pipe 
disposed in the machinery chamber from being affected by heat generated in the 
15 machinery chamber or to prevent condensed water from being generated in the 
machinery chamber due to cold air produced during expansion of the refrigerant caused 
by reduced pressure thereof in the assistant capillary pipe. 

Meanwhile, when mounting the assistant capillary pipe and the thermal 
insulation member in the capillary pipe container, respectively, if force is applied to the 

20 assistant capillary pipe and the refrigerant pipe connected with each other, connection 
between the assistant capillary pipe and the refrigerant pipe, which are welded to each 
other, is weakened, so that the refrigerant may leak through the improper connection. 
Thus, a process for inspecting leakage of the refrigerant with a refrigerant detection 
device for detecting the leakage is included in the manufacturing process, in order to 

25 inspect for leakage of the refrigerant through the connection between the assistant 
capillary pipe and the refrigerant pipe after mounting the assistant capillary pipe in the 
capillary container. 
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However, in order to inspect for the leakage of the refrigerant through the 
connection between the assistant capillary pipe and the refrigerant pipe, the capillary 
pipe container should be disassembled before the leakage inspection, and then the 
capillary pipe container should be assembled again after the inspection. Thus, there 
5 occurs a problem that the operation for inspecting for the leakage of the refrigerant from 
the connection is complicatedly carried out. 

SUMMARY OF THE INVENTION 

Therefore, an aspect of the invention is to provide a refrigerator, which allows 
more easy inspection to detect leakage of refrigerant through connection between an 
10 assistant capillary pipe and a refrigerant pipe provided in a capillary pipe container. 

In accordance with one aspect, the present invention provides a refrigerator, 
comprising: a body defined with a refrigerating compartment and a freezing 
compartment therein; a machinery chamber defined at an upper portion of the body and 
adapted to receive components of a refrigerant cycle therein; first and second 

15 evaporators for cooling the refrigerating and freezing compartments, respectively; a first 
refrigerant pipe extending from the first evaporator; a second refrigerant pipe extending 
from the second evaporator; an assistant capillary pipe connected between the first and 
second refrigerant pipes for cooling the refrigerating and freezing compartments to 
different temperatures; a capillary pipe container provided in the machinery chamber for 

20 receiving the assistant capillary pipe therein; and an inspection hole provided at one 
side of the capillary pipe container for allowing a refrigerant detection device for 
detecting leakage of refrigerant to be inserted into the capillary pipe container. 

The capillary pipe container may comprise: a case provided with a containing 
portion opened at an upper side thereof such that the assistant capillary pipe may be 
25 received therein; and a cover adapted to close the containing portion and provided with 
the inspection hole. 
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The capillary pipe container may be provided with a thermal insulation member 
filling a space between the cover and the case for thermally insulating the assistant 
capillary, and the thermal insulation member may be provided with a guide hole 
elongated downward such that the refrigerant detection device after passing through the 
5 inspection hole accesses a lower side of the capillary pipe container. 

The case may comprise a first communication pipe for communicating the 
machinery chamber with the freezing compartment such that the first refrigerant pipe 
may be allowed to be provided through a wall defining a lower surface of the machinery 
chamber, and a second communication pipe for communicating the machinery chamber 
10 with the refrigerating compartment such that the second refrigerant pipe may be 
provided through a lower surface of the machinery chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above aspects, other features and advantages of the present invention will 
become more apparent after reading the following detailed description when taken in 
15 conjunction with the drawings, in which: 

FIG. 1 is a front view illustrating a schematic configuration of a refrigerator 
according to the present invention; 

FIG. 2 is a cross sectional view showing the refrigerator according to the 
present invention; and 

20 FIG. 3 is an exploded perspective view of a capillary pipe container of the 

refrigerator according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An illustrative, non-limiting embodiment of the present invention will now be 
described in detail with reference to the accompanying drawings. 
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As shown in FIGS. 1 and 2, a refrigerator according to the present invention is 
structured such that a body 10 defining an appearance of the refrigerator is partitioned 
to a pair of storage chambers opened at the front of the refrigerator for storing food 
therein, with an intermediate wall 13 interposed between the storage chambers, so that 
5 one of the chambers defines a refrigerating compartment 1 1 for storing the food in a 
refrigerated state and the other defines a freezing compartment 12 for storing the food 
in a frozen state. 

The refrigerating and freezing compartments 11 and 12 are provided with a 
refrigerating compartment door 14 and a freezing compartment door 15, respectively. 
10 The refrigerating compartment 11, the freezing compartment 12, the refrigerating 
compartment door 14 and the freezing compartment door 15 are provided with a 
plurality of shelves for receiving the food therein, respectively. 

The body 10 is provided at an upper portion thereof with components of a 
refrigerant cycle, which includes a compressor 31 for compressing refrigerant, a 
15 condenser 32 for cooling the refrigerant in a compressed state of a high pressure and a 
high temperature, a capillary pipe (not shown) for reducing the pressure of the 
refrigerant, thereby expanding the refrigerant, and evaporators 21 and 22 for generating 
cold air by expanding refrigerant. 

The refrigerator according to the present invention employs an independent 
20 cooling system for independently cooling the refrigerating compartment 11 and the 
freezing compartment 12. For such an independent cooling system, first and second 
evaporators 21 and 22 are provided to cool the refrigerating and freezing compartments 
11 and 12, respectively. 

For mounting the components of the refrigerant cycle, the body 10 is defined 
25 with first and second cooling compartments 20a and 20b communicating with the 
refrigerating and freezing compartments 11 and 12, respectively, at the rear side of the 
upper portion of the body 10. The first and second cooling compartments 20a and 20b 
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are provided with the first and second evaporators 21 and 22, respectively. The body 
10 is also defined with a machinery chamber 30, at the front side of the upper portion 
thereof, which is provided with the compressor 31, the condenser 32 and a blowing fan 
33 for cooling them. 

5 The first and second evaporators 21 and 22 are respectively provided with 

refrigerant pipes for connecting the evaporators 21 and 22 with each other. Specifically, 
the first evaporator 21 is provided with a first refrigerant pipe 21a, such that the first 
refrigerant pipe 21a extending from the first evaporator 21 is connected to the second 
evaporator 22 in order to guide the refrigerant to the second evaporator 22. The second 

10 evaporator 22 is provided with a second refrigerant pipe 22a, such that the second 
refrigerant pipe 22a extending from the second evaporator 22 is connected to the first 
evaporator 21 to be supplied with the refrigerant from the first evaporator 21. An 
assistant capillary pipe 23 is provided between the first and second refrigerant pipes 
21a and 22a such that the refrigerant passing through the first evaporator 21 is 

15 expanded again due to the reduced pressure thereof and then flows into the second 
evaporator 22, so that the first and second evaporators 21 and 22 have different cooling 
temperatures, respectively. 

The first refrigerant pipe 21a, the second refrigerant pipe 22a and the assistant 
capillary pipe 23 are connected with each other by welding. In order to carry out the 
20 welding in the machinery chamber 30, the first refrigerant pipe 21a is guided into the 
machinery chamber 30 through a wall defining an upper surface of the refrigerating 
compartment 11 via the refrigerating compartment 11, and the second refrigerant pipe 
22a is guided into the machinery chamber 30 through a wall defining an upper surface 
of the freezing compartment 12 via the freezing compartment 12. 

25 For the above purpose, a first communication pipe 40a for communicating the 

refrigerating compartment 11 with the machinery chamber 30 and a second 
communication pipe 40b for communicating the freezing compartment 12 with the 
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machinery chamber 30 are embedded in the walls defining the upper sides of the 
refrigerating and freezing compartments 11 and 12, respectively, such that the first and 
second refrigerant pipes 21a and 22a may be provided through the walls, respectively. 
Thus, the first refrigerant pipe 21a extending from the first evaporator 21 is guided into 
5 the machinery chamber 30 through the refrigerating compartment 11 and the first 
communication pipe 40a, and the second refrigerant pipe 22a extending from the 
second evaporator 22 is guided into the machinery chamber 30 through the freezing 
compartment 12 and the second communication pipe 40b, so that the welding operation 
for connecting the first refrigerant pipe 21a, the second refrigerant pipe 22a and the 
10 assistant capillary pipe 23 may be carried out in the machinery chamber 30. 

At this time, the machinery chamber 30 provided with the assistant capillary 
pipe 23 is maintained at a higher temperature than the assistant capillary pipe 23 by 
heat generated from the compressor 31 and the evaporators 12 and 22, so that the 
assistant capillary pipe 23 tends to be affected by the heat in the machinery chamber 30, 
1 5 thereby reducing efficiency of the refrigerant cycle. 

The machinery chamber 30 is defined with a capillary pipe container 50 for 
receiving the assistant capillary pipe 23, such that the assistant capillary pipe 23 is not 
affected by the heat in the machinery chamber 30 and such that condensed water is 
prevented from being produced in the machinery chamber 30 by cold air from the 
20 assistant capillary pipe 23. 

As shown in FIG. 3, the capillary pipe container 50 includes: a case 51 defined 
with a containing portion 51a opened at an upper side thereof and provided with the first 
and second communication pipes 40a and 40b integrally extending at a lower surface 
thereof; a cover 52 adapted to close the containing portion 51a of the case 52; and a 
25 thermal insulation member 53 filling a space between the case 51 and the cover 52 for 
thermally insulating the assistant capillary pipe 23. A portion of the thermal insulation 
member 53 is embedded, at a lower side of the thermal insulation member, in a wall 
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constituting the lower surface of the machinery chamber 30. 

The capillary pipe container 50 of the present invention is provided with an 
inspection hole 52a at one side thereof for enabling an inspection for leakage of the 
refrigerant through the connection between the assistant capillary pipe 23 and the 
5 refrigerant pipes 21a and 22a disposed in the capillary pipe container 40 without 
disassembling the capillary pipe container 50. The inspection hole 52a is structured 
such that a refrigerant detection device (not shown) for detecting the leakage of the 
refrigerant may be inserted through the inspection hole. In the present invention, the 
inspection hole 52a is provided at the cover 52, so that the refrigerant detection device 
10 may be inserted to the capillary pipe container 50 through the cover 52. 

The thermal insulation member 53 to be disposed in the containing portion 51a 
of the capillary pipe container 50 is provided with a guide hole 53a vertically extending 
at a position corresponding to the inspection hole 52a. Thus, the refrigerant detection 
device passing through the inspection hole 52a may be guided to access a lower side of 
15 the capillary pipe container, so that the refrigerant detection device accesses to the 
connection between the assistant capillary pipe 23 and the refrigerant pipes 21a and 
22a, thereby enabling a more reliable detection of the leakage of the refrigerant. 

Reference numeral "24" denotes a suction pipe extending from the second 
evaporator 22 through a penetration groove 52b provided at the second communication 
20 pipe 40b and the cover 52, thereby being provided at the compressor 31 . The suction 
pipe 24 guides the refrigerant from the second evaporator 22 to the compressor 31 . 

A method of manufacturing the refrigerator according to the present invention 
and advantageous effects of the refrigerator will now be described. 

First, after the first and second evaporators 21 and 22 are provided for the first 
25 and second cooling compartments 20a and 20b through the refrigerating and freezing 
compartments 11 and 12, respectively, the first refrigerant pipe 21a extending from the 
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first evaporator 21 is guided into the machinery chamber 30 through the first 
communication pipe 40a, and the second refrigerant pipe 22a extending from the 
second evaporator 22 is guided into the machinery chamber 30 through the second 
communication pipe 40b. Then, the assistant capillary pipe 23 is welded between the 
5 first and second refrigerant pipes 21a and 22a which are guided into the machinery 
chamber 30, such that the first and second evaporators 21 and 22 are communicated 
with each other through the first and second refrigerant pipes 21a and 22a, so that the 
refrigerant may be transferred from the first evaporator 21 to the second evaporator 22. 

Subsequently, after the assistant capillary pipe 23 provided between the first 
10 and second refrigerant pipes 21a and 22a is received in the containing portion 51a of 
the capillary pipe container 50, the containing portion 51a is fitted with the thermal 
insulation member 53, and the opened upper portion of the containing portion 51a is 
closed by the cover 23, thereby preventing the heat in the machinery chamber 30 from 
being transferred to the assistant capillary pipe 23. 

15 After the containing portion 51a is closed by the cover 23, the refrigerant 

detection device is inserted into the capillary pipe container 50 through the inspection 
hole 52a and the guide hole 53a to detect the leakage of the refrigerant through the 
connection of the assistant capillary pipe 23 and the refrigerant pipes 21a and 22a. 

As apparent from the description, in accordance with present invention, there 
20 are provided advantageous effects that the refrigerant includes the capillary pipe 
container provided with the inspection hole, through which the refrigerant detection 
device may be inserted into the capillary pipe container, so that the leakage of the 
refrigerant through the connection of the assistant capillary pipe and the refrigerant 
pipes in capillary pipe container can be easily inspected. 

25 Although the preferred embodiments of the invention have been disclosed for 

illustrative purposes, those skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing from the scope and spirit of 
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the invention as disclosed in the accompanying claims. 
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